Expression of Shewanella frigidimarina fatty acid metabolic genes in E. coli by CRISPR/cas9-coupled lambda Red recombineering.
To construct a clustered, regularly interspaced, short palindromic repeats (CRISPR)/cas9 system and use this system to obtain a recombinant Escherichia coli strain possessing the fatty acid metabolism genes from a lipid-rich marine bacterium. The fatty acid regulatory transcription factor (fadR), delta9 (Δ(9) desaturase) and acetyl-CoA carboxylase (acc) genes were cloned from Shewanella frigidimarina. The fatty acid regulatory transcription factor (fadD) and phosphoenolpyruvate carboxylase inactivated strains were used to construct the fadR/delta9 and acc knock-in strains, which are both markerless and "scar"-less, and identified the change in fatty acid composition in the recombinant strains. There was no change in fatty acid composition between the wild-type strain and recombinant strains. All strains had 11:0, 12:0, 13:0, 14:0, 15:0, 16:0, 17:1, 17:0 and 18:0 fatty acids, with 16:0 and 18:0 fatty acids being dominant. The total lipid content of each recombinant strain was higher than the wild-type strain, with a maximum of 13.1 %, nearly 5.3 % higher than wild-type strain. The CRISPR/cas9 system, in conjunction with λ-Red recombinases, can rapidly and efficiently edit the E. coli genome. The CRISPR/cas9 recombineering machinery can be modified to select biotechnologically-relevant bacteria other than E. coli.